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Abstract. We present the first results of a large imaging survey to identify wide brown dwarf 
companions to stars within lOpc. We have performed a deep (//-band limit ^19.0mag), wide field 
(up to 16x16 arcmin) astrometric imaging campaign in two epochs around more than 230 nearby 
stars. 

Preliminary results show that the wide low-mass companion fraction is far lower than expected, 
indicating that interactions with the galactic disk may have removed the weakly bound wide 
companions around old stars. 
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1. THE SAMPLE 

At the beginning of the campaign in 2004, we have carried out a literature study to 
collect a complete sample of all known stars within 10 pc. We found 274 targets with 
final or tentative parallaxes larger than 100 mas. 232 of these stars were successfully 
observed from two sites: 

128 stars on the northern and southern hemisphere were selected for observations 
with the ULBCAM at the UH88 telescope on Mauna Kea, Hawai'i. Two epochs were 
obtained for all stars in multiple runs between September 2005 and February 2008. 
Depending on the seeing conditions, an average limiting magnitude of ~ 19 mag was 
achieved in //-band. The FOV of ULBCAM is about 16x16 arcmin. 

104 stars with low southern declinations were imaged in two epochs with SOFI at 
the 3.5m NTT on La Silla, Chile. An average depth of ^nxm ~ 19 mag was achieved 
in a field of 5x5 arcmin. Observations were carried out in four runs between January 
2005 and June 2006. Both surveys are sensitive to brown dwarfs with masses as low 
as ~25 Mjup at an age of 5 Gyrs (according to theoretical isochrones by Baraffe et al. 

This survey extends previous campaigns (e.g., [0]) and complements coronographic 
search programs for close companions (e.g., [3]). 



2. DATA REDUCTION 



Images with the ULBCAM were taken in read-resetread mode. Data reduction followed 
the standard technique of flatfielding and background subtraction. The large FOV of 
the camera leads to noticeable field distortions which had to be corrected before co- 
adding the individual frames. We used the TERAPIX [4] packages SExtractor, Scamp 
and Swarp to correct the distortions (see Fig. 1) , to calibrate the astrometry of the 
images (see Fig. 2), and finally combining them to a full mosaic. 
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FIGURE 1. Distortion map of the four chips of the ULBCAM. Correcting the distortions is necessary 
to combine all images from a large dither pattern and to provide a robust astrometry over the full FOV of 
the camera. 



3. PRELIMINARY RESULTS 

Two final images of the same field were obtained for each of the 232 targets with an 
epoch difference of one year. Object detections were performed with SExtractor and 
IDL/STARFINDER. The two source catalogues were than compared to identify objects 
with a proper motion identical to the nearby star in the same field. In addition, visual 
inspection of both images (the classical "blinking" method) was used to ensure results 
in crowded fields. 

The ongoing analysis of the complete southern sample (100 fields obtained with 
SOFI at the 3.5m NTT) and the first 20 images of the northern sample revealed no new 
companion candidate. This seems to indicate a much lower fraction of low-mass wide 
companions among the stars in the solar neighbourhood than found in younger clusters 
and star forming regions. 



A possible scenario to explain the deficiency of weakly bound companions is the 
enhanced gravitational interaction of old stars with the galactic disk. Hence, the expected 
low mass companions of these stars were teared away and are no longer co-moving with 
their stellar counterpart. 



Group #1 : 2D internal astrometric errors 
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FIGURE 2. Pattern matching of source detections over the full FOV from all individual frames of 
one target field. The dashed box marks the size of one ULBCAM pixel (250 mas). The FWHM of the 
distribution stays well below 100 mas and demonstrates the astrometric quality of the final image. 
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